Mitogen-induced [Ca2+]i changes in individual human fibroblasts. Image analysis reveals asynchronous responses which are characteristic for different mitogens.
Temporal changes in intracellular free Ca2+ concentration ([Ca2+]i) in cultured human foreskin fibroblasts were investigated using image analysis techniques to simultaneously monitor Lys-bradykinin (BK)- or thrombin-induced elevations of [Ca2+]i in each individual cell within a microscopic field. Responses to BK are heterogeneous with respect to the shapes of the [Ca2+]i time courses. Furthermore, the onsets of these responses follow a variable lag period such that the individual cell responses occur asynchronously. The asynchrony and heterogeneity of individual cell responses are not related to cell cycle differences since noncycling cells respond in a similar manner. When cells are ranked according to order of an initial response to BK (the first cell to respond is ranked 1, the second to respond is 2, etc.), restimulation of the same cells with BK elicits a similar order of cell responses, and the shape of the [Ca2+]i time course of an individual cell is similar for both responses to BK. If cells that were stimulated with BK are washed and restimulated with thrombin (which produces [Ca2+]i changes similar to those induced by BK), the response order to thrombin does not correspond to the response order following BK stimulation. These data suggest that the asynchrony of [Ca2+]i changes induced by BK or thrombin is characteristic for each mitogen and may be determined by cell-to-cell variation in receptor number.